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(54) Title: DISPLAY DEVICE 
(54)«MCD«|*: 




(57) Abstract: An organic EL 
device comprises a first electrode 
consisting of light-reflecting 
material, an organic layer with 
an organic luminescent layer 
and acting as a resonator, and 
a second electrode consisting 
of a reflective half-transparent 
layer and a transparent material. 
To obtain light resonating with 
a certain spectrum width, L 
is minimized provided that 
(2L)/A+sg(f)(27r)=m is satisfied, 
where it> (in radian) is the phase 
shift appearing when the light 
from the oiganic luminescent 
layer reflects at both ends of the 
resonator, L is the optical distance 
of the resonator, and A is the peak 
wavelength of a desired spectrum 
of light 
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m m 

W^W*40i U ^ h a;b^ y -tr >X (Electroluminescence) ^10 
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15 fz^^ts.i^^nm^'ii^^^m\.tzWL%^t<utnxish-r. jt^^n^^ 

i^tz^ ci(^)J:9/j:WfilEL|g^{;:i5i>rc4. K 0 ib^e ^ t-f^^fe 
•9 Point ^ •:>/::. 

20 ^ 1 |ilic,TxL/-cW«IEL^^T'l±. ^^e^^'l-$P*^t»eAU 

- 1 2 7 8 8 5-^^^l3(±. ^ 3 m^^TTs-r^ n {-> a/Tx®<l'J{- 1 /4 
S^S«tilijil<i7fe«tS:«l^^^:>-<i-TgSgL/-c^^cDW«lE L^^>^ 
25 g*<gi^$nT^^^. -r/Jib^. CltDWaE La^^®(±. miHi^: 
fflv>TSiBflL/-cfc|5i<fo.<gm©W«EL^?-(;:i3tt^S« 1 {lite. 1 
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^h>iz, m (R) . m (G) > W (B) <7)#fe€:jgig-r'5* v-7 

15 

-5^ 1 mmtmmni!)^h>u^f^zmmt(Dmizm^m/i<^n^ti. 
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( 2 L) /A +<!>/ ( 2 7t) =m (mfil^iS) (1) 

mx"&fi>^s.(D\Si±A^m'^titzt(D tu^o 

( 2 ) ^mtz-tm^m(Dn t>Lt<JE<DmfH^ttj.^^fSlm HzMLX 

4 ^iD^A:TiB'7)5t ( 3 ) ^Mtzt ^ iz^mmEML ' *^•i9:S$n 

25 Tt>^„ 

(2L) / A+ <I>/ (2 jc) =m (mtiMSf) ( 2 ) 



4 



wo 01/39554 PCT/JPOO/08233 

( 2 L ' ) /A +<!>/ ( 2 ;c ) =m 1 + 4 (3) 
z.(D^^tj:mf^(Dm2 <Dm7rsm=Fr'U, # (R) . M (G) . # 

10 m<D%(OX^9 h ;K7) f- MS €• A i:Lfci#-&, TIBO^ ( 4 ) 

©SISq «riD;t/iTi2C55C (5) ^r^/i-T <fc -5 {C7fe^a<}g§g| L ' 

( 2 L) /A ( 2 ;r ) =m (mrtSIS) (4) 
15 ( 2 L ' ) /A +<D/ ( 2 TT ) =m 1 + q (5) 

COcJ;-9/<£a/TN^?T-{i. (R) . It (G).. m (B) c^^^IHe 

(D\::-i/xmf&^ti^^ -9 iztji^tztb^ m.*){h^tltz9th<Diki^t^U 

ft\,^w.mM<D^mr'^ti^m(D\si±/><m^ntzii<Diztjiio 

^ti^B T-^ti L T ^ 1^ m 2 «@ *^ ^ Si 0 aj $ n 7t €• -r * 7 - 
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10 n^. —Tax SWS^glgai^^^c^^fTtCi* v-7 ^' 13 J: ^T^^ 

7ikM^i:tn't*nm^^^-ittzm^^!^WLt ltin-s. 

ttz. ±tE(Dj^otimi^^mm.-r^tzisb(Dm<D^mit^ mimmt 
mznmtoyrmz^^mit^mn^n^ m \mmRz/mznmff>^t>(D 

20 (D^m^tu^ ^ 0 izm^s.^ritzmTT.mi'izisi^x. mi -mi (r>m 
7Fm^tmm.iz)^m^^mf&^tixi^:h:iti!^mtLr\.^^o 

±izytKMuni>^ i^u^m 1 mm. ^jftmjkz/m^numti'i^tji^mz 
mmtmiXmrn^ti. mzmmRx/^^m(D:i.-fj.< th-yj/)<)^mn 
25 m}t(Dpim^tu^ izm^^ntzm^.m^izis[,^x. mi --mi 
(D^Tr^m^ftmi^izpim^fimf^tsnTi^^ztii^mt tTl^^, 
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^Lt Ltzm^. ^^Mi^m<tLtzt^izm.K>tii,^m^(Dx-<c^ h 
^if^mm^ytm 1 3 c r-m^^-^ttz^^^m'^^^-^t-nzmtytaL 

m.m (FWHM) (^^^\iK\Hx$>^ii^[z^ 3t^WS§lSiL*^♦tS^$n 

mzm\t. 9^^Km(^m±^Bm t\.tzu^(D^7r.fk=!'(Dmf&m^7r^ 
TH-tw^mmm. ^5iiit4. ^(o^^no>m\nmmm\z^;^mwLEL 
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10 Z(D^BM(Dm 1 ll]!fe?gM(cJ:-5W«SE L^,^St/-5-C!)ittfi!0iJcDfeSl^ 

^«r^>-riBSiiiis ig 1 zmit. z(Dm^n(Dm2mmmmizjz^^mE 
Lm^f^TT.-rm^mmm. mi imit. z<Dmm<Dm2m.mmmizj: 

15 Jfe?^li{3j:-SW«IE L^^^Sr^x-r^SPKlT®!!, ^1 6 11(4. ZCD^B^ 

(Dm3mmMmiz^^mm.ELm=fizis{i;s>mmmmw(D7^ )i^<^ 
^^7r.-r7.^c^ h jvcDiy ^ a. b-v 3 ym^tTT^-rti&mm. m i 7 me*, 

20 c:<^5IH«*<iiiffl$n'5fte(DW«IE L^^ Sr^-r^gPBrMHI, B 1 9 0 

^2oiEi{4. z<D^B^(Dm Ammmmiz^^mmELm'P{zts\,^x:tj 
-V 3 >^js:^>-riBSjgii. ^2 10(4. z<D^B^(Dm4mmmiz^ 

25 '5W«IEL^^^(3|9:l:r/c#*7-7^;b^'©jgjlg4ti4$-^-r;^-s^' h 
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c: cT-{i> c:(D^0^€rW«SE L^^(3Mffl U/^a^x^? oHiteJ^MS- 
* 0 . mm 1 1 -h(Cx Tmt^ibmizm i i 2 . m^m 1 3 s ^^m 

COT-. m^HB^ (P t ) . ^ (Au ) . a A (C r ) , ttzii^ 

>^'-x7^> (w) m(7)9tKmuur'm^^tLxi>:s>„ ttz^ za^mi 

Mm 1 2 ti. SJ?A< 1 0 0 nm~ 3 0 0 n m<7)|gH{c|S:^$ tiT 
20 1 3 {±. ^J;t{f. /^'>y 7 1 3 a . JETLIni^M 1 3 bSl>* 

^<yyrmi 3 a t±. U - *l5&ifc-f ^ fcit>o®-e*> 0 . mXiim- 
MT D AT A C4. 4'. 4''-tris (3-methylphenyIphenyIamino) triphenyl 
25 amine ] > 2-TNATA C4. 4' . 4--tris (2-naphtylphenylainino) tr 
iphenylamine) ^xm^H^ti^o Uts^ ^^'y^rMl 3 a(±, U - ^' 
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;i»^•3^l§(^nc^,^^'<;^T♦^>^^(f^lBSLT^) <fct>, ttz^ lEKmmm I 3 
bli. m^lia-NPD CN. N' -di (I-naphthyl) -N. N* -diphenyl- CI. 
I'-biphenyl 3 -4. 4' -diamine ] -e<ifiJc$ tl-S » -5" UT, 

1 3 cti, (R) . *i (G) . (B) -E-n-pn©^:)tfe«-wr^ 

AlqS (hUX+ZUy -)\.7 jVS.^ry l.mW) €-fflV^'5„ 

1 3 ^M^i-^ Ztii^ commit ^ /^'v 7t® 1 3 a*M 5 n 
m~ 3 0 0 nm. JER^mm 1 3 b *M 5 nm- 1 0 0 nnix WtSfS 
1 3 c 7&M 5 nm~ 1 0 0 n mO|BHl-i9:^ $ n-S d U 

10 v^. fcfc'L. w«s^i 3:s.z>*c:n$-itAe-r^#jit^MJ^i±. -eoD^fe^ 
•^ir^iy'yA (Mg) -^^ (Ag) . -E-n^>o5-a-^i?T-«i^$ 

nTt>-S, Ciro^i^B^KI*® 1 4 (±. mmtb<b nm~ 5 0 nmOlgH 
^ t>i::. m 2 m@ 1 5 (±. 0>J;ttf ^ftW >i?'>.A;^X (Indium Tin 

Oxide: I TO) ^ ^'j ^ I. tm^oimitikm . -fSim\::mmn.m. 

*<30nm~1 000 n m<7)|5H-e* ^ d t i 1" -i> , ^ A:. c:c[)m 2 

LT, m^bi/U^V (S i 0, ) . M<t'>'J=3> (S i N) 
d t;f»<T-^. «?>J^(f 5 0 0 nm- 1 0 0 0 0 n m<7)J^j¥T*fi!c^$ tl 

25 

I 0 
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3 ^<^m^ttj.-^xi^^o ^cotztb. m 1 mm \ 2 t^mmRmm 1 
T^jf 1 3 c x^±Ltz^h:f)<m I mm 1 z^^i^^^ge^^s^^ 1 4 xk 

10 ( 2 L) /A +<!>/ ( 2 ;c) =m (m«SIS) (6) 

fig-r^#e (il©^ 1 ll*lEjl^M(C*JVNTl4/N*-y 7t® 13 a. jE?Lifi 
1 3 h^SLXfmm^^m l 3 c ) <7)#®^^n 1 . n 2 . n k 
15 t mW d 1 , d 2 . - . d k t *^ t> . TIHcDxt ( 7 ) O J: 9 fc^*!) ^ 

L=nlxdl+n2xd2+— +nkxdk (7) 
L(OH-3S[0iJ«r^tf^ M-.y 7 1 3 a*<2 -TN ATA. iE?L 
inxig 1 3 b ;&<a - N P D . ^«S5l:)tlf 1 3 c *<A I q 3 ;6>^nc 0 . 
20 -en t><DlP$ ^^'-en-end 1 = 3 2nm. d2 = 30nin. d3 = 5 
0 nmT** 0. A = 535nmtf'5i:. nl = l. 9. n2 = l. 
8 . n 3 = 1 . 7 T-*>«*>«^. 

L=l.. 9 x32 + 1. 8 x 30+1. 7x50=200nm 

1 1 
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Ag. M g -Ag-^^l?) ^ 2 0 0 nm\;i±(OmmiZf&mLs ^i^9tJ^ 

lb 

5 Rmmm(DiiLmiyy \^ ii. ton. kt. zcDKmm tm\^ri^^ 

W*l)§0®^^n t ^rfflt^TH-a-T'S:! tA^'r*#<5> (fi^iJACf. Princi 
pies of Optics. Max Born and Emil Wolf. 1974 (PERGAMON PRESS) ^ 

mm) o 

g t: ffl v> xm^'sjmx* *) s . 

15 <t>(Dm(0^m^^if^ X= b 3 h nmizMLX^ = - 4 . 77 

2 1 3 ti¥-mmRmm \ 4 fp^^ms§«>t*<iiifi£^ti. 
m (^m^<D^^mmL) ^ 1 1 2 tmwtm 1 3 t^^^mm 
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^ 1 3 c T'%^$-y-/c^Sr^S^^$-^r{::|X0aiLfc7t©;^'<^ h 

10 */cit«fi5^J^ LT. m8 0J3, ^ (6) xC t-;6<^^Wgg8IL 
*«iE©©/hffi{c:n£ ^>/j:t^ (^c:T-{im= 1 ) W^SIE L^^*^ ^551 0 ill 

15 7Tg 1 3 a 2 4 0 nmfc U. (G) fIM(7)5t ^^^It^^-T ^5 

W^iE L#,^^i^^*■y 7 1 3 a $r 1 9 0 nm t L. W (B ) fSJ^OD 
3t«r%7t-r'i.^*IIEL^^(i/N*.y 7 7® 13aS:150nmtt--SCl 

25 aMl 3<^Km?-ig:S-r'5C tT% W<tE L^^«>^.iR0ai$n^7t 
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mi oii(±. m I mmmmiz J: ^ mm. EL m^F- (m=o) (D^mm 

5 i^WitimL. a/T^MlcJ^LT 0' (IE®) . 3 0' . 6 0" OD^Jg 

r-S'J^$n/-c*i (G) (Dmm(r>^<o:x.^9 b )U'ch^o ttz^ mi i 
mommELm^T'it. m I i ia(c^-rj:-9{c. ^mif^^^e o* -rn 

15 fe*<fS4D-5T oTV>S d t;6<^3{>>^. C © c *> t) , m 1 ||*fe?g 

c:n{±{j!:©J:-9 JicSStzj;*. TtJiiot)^ ^^MAzti Lxmtbl5\^ 
20 0 7S^T >*^t>mfci#^. xC ( 6 ) {±. TieOiC ( 8 ) WJ; ^ (^»# 

( 2 L) /A ' X c o s 8 +<D/ ( 2 ) =m (m(±^IS) (8) 
)V9i^^a>7.'<9 h^l^® f-^'tg^S) (8) *^b»AA = 

25 ( 1 - c o s 0 ) A tnc 0 . ^u^mm.%m^^ ^tzit>(n)mm.m(om 
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5 = 2 ;c • 2 L/A + 4) ( 9 ) 

15 T'*^. CCT-. 

5 = 2 ;c • m (m{±^|&) (10) 

t-r^ ^ ( 9 ) . (10) 

2 L/A.«. +<I>/2 ;c =m (mtiStS) (11) 
20 $r?#^, (9) T'W«8tM 1 3 cD^i^6^E§|i L $ < <5, i: , A© 
^fkitci^^-r'S 5 (^)Eft:4*<^il.^-r'5 d i:«-^»a^T-^ -5 cfc -9 m 

mi 2@{c. fe^^JgH- ( >ttMBM - 7 ) ICJ: OUSdL/i 

25 ^B^) $r,T^-r. i/iJtt!!^J<h LT. CRT (cathode-ray tube) Ofe 
(CRT) 1 iaS:fflt^Tg4BflL/cfi£3)50W*ilE L^^*- 

1 5 
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c:CT% mi 2 111*. — S^J-ffliJo|gtDft^SJJ{i;?.A: h ;HlL^ (spec 
trum locus) , MB^ii^^Wl^ (purple boundary) "To Cti*^ 

10 ma 1 5<7)±js^M (m^ii. :Km.mt(o^m) tx'^m^mj^t:m 

(i 1 0%i@Jgi::^^ < . dCiT-li. jgB^|;t3!E4:6> t>/j:'S^ 2 mfii 1 5 «r 

ESiJUTL, ^-T'S) (i. TIHOiC (12) t-^fc-TmO o , !|tti:L, 
i<iE<omfH£iztj:^m (-5-©m«:m 1 < ) LT 4 SrJp^^T 

is©xc (13) ^mz-t ^ o tji^^mmh t 7b<mm^nx\,^^. tztz 

20 ^X'Rm-t ^mz±\:^ ^^i^iy y h «:<D7 vT %o:>7.^0 h;uc^ 
f-^'^fi?r A t-r-So JiiJ. ^2«ai 5±(c:, c:om2«@l 5 

{tt»nTl,^-51§-&{C(i. 30/^••y i^'-C-v 3 VlgtB 2 m@ 1 5 

25 ( 2 L , ) / A +<D/ ( 2 ;c ) =m (mCi^il) (12) 

( 2 L , ) / A +4>/ ( 2 ;c ) =m 1 + 4 (13) 
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c©<k -5 (ci9:it$n/c^ti$P (■ttj.t>t>m 2 mm i 5 ) (±. m i 4 

z.<Dm\ 5 EKcT^-rWtiE L^i^(i. ^ 4 1 ^SfeJg^c: J; 

^wmE tc*^v^T. ^m^nKmm 1 4 i:^ 2m@ i s m 2 

l!ife?gSSa*m2IIAteJgMtES'JLTL, TIBOiC (14) 

SO tC^ LT 1 0 J^(±<^SSS q . L < {± 1- 8 i^±0D3gJS q 1 ^ 

twxtz^ (15) $-^/-c-rj:onc7fe^fi<]SggiL, t<mm^nx\,^^^ tz 
tzL. wa^TfeJi 1 3 c X'^^Ltz^hf}<)^m^ (mzmm 1 5 ) cd 

20 Ofc:- :7S««r A t^-S. Jiis. m2S@l 5±{w. C<om2«@ l 

(2 L, ) /A +*/ ( 2 ;c) =m (mliSSi) (14) 
25 ( 2 L, ) /A +*/ ( 2 ;c) =m 1 + q (15) 

coj: -9 (cisst^n/i^tisp (-rnci^^m 2m<s 1 5 ) t±. b 1 6 

1 7 
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^uTHo ajiSFti/c^h (^1 imizisK^xnm (o ^i^w^t) 
^mmE Lm=Ftmm-iz. /2:t^^sf^(7)i5fflT-fe^jgofS]±«-iii-5 :i 

^j: -5 . 

15 xfmznmmmxniinLtz)^m^<omm.it. mmmi 3*>^»/j:'5rtM 
$i5i3^>®ffl^tgT-*^. L*-L. mzmmmmjSLXfmzmmmmxm 
mLtz^muit. ^(Dmmi^itn6^m<tt^:L t^mmr^ mm 
t<m< ^^:'5 77l^J-v<7)gsJs*<itt^fi^i^v^^ 2 mis 1 5 ^)^m^t-r^ 
mmzufMXih^o ttz. mimmmmxtsi,m\^tz)^m^(Dmmit. 

25 -Km@ti, m'm.w^mm'^7)\^\=-^ u (ai) i?c^si*igo±$p 
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^/Cn mi 8llI{c,Tx-rj:-5(c. m l mm l 2 $::)tSl^iWJ|4*^t»^£^ 
* V- Km@i: ^2m@ 1 5 ^./J: 5 T y - Km@ t 

3 t^2m«gl 5 i:*^^5*T-oo^^gpi: W«l 

^^Mi 3 cT-^^L/c3fe«-w«s® 1 aoT^s (mi mm I 2 tcDm 
^m) tmzmmi 4©±j^ (Am.mt(Dm^m) tr-Rit^-a-^. 

^•t^^nf)-^i^u^i^mBMBLmM (m^-a-T) ^«8i®i 3fc^2 
(mimmmm) 

20 mi 9lil«. -(D||Bjom4IIJfe?^|||zJ:^W*IEL^^S-,T>-r^ 

ummmr'$>^o z.om\ smiciR-rwtsiELig^^ti, m4ii{c,xx-r 

miM*feJgS6{cJ:*±®|g^MoW«KEL|gi^lz, $^»{3*7-7-r 

m\m.m \ 2 *^'^>^,C'S^i^Mi:wt8® 1 3 t^^mRmm \ Atx-^ 
25 ^if<git*>'«ifi)c$n, c:<^i|£^B^^i^e 1 4±{c. mzmm (.mmm 

<1) 1 5^t;/N*-y S/^-i/ 3 >M 1 6 S-^LT* v-7 2 0 A< 
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t-r^. 0, gS^ (R) ^mo^^^^^-T ^^=i-\z\,tm (R) 
5 ^i^©7t©«?^$:igi§t-S* 7-7 yb^' 2 0 R3&<s9:it t>n, iif (G) 
^^(Dtft^^^-r ^m=i-lZ.\.tW (B) ^Ii|^07t(^'?^$•igig•r-5*7- 
7^';U5' 2 0 GA<i5{t'5.n. W (B) flMt^Tt $-^:7fet-'2. ^^(ctiW 
(B) pS^cD?t(^'6>-$:ilia-r'S*7-7-f 2 0 B*<^t^t>nTi> 

SISHtcJ^fLT. #W*Se 1 3 d^^StOaj LA:^^3th<^^SSIgH«— 
CO J: T ncm^oW^E L^^T-(i. ^/T^Mffill (•r?'<c^*.* 7-7 

KOiiiL/it^;^'<^ h^K^>f-^a^« Aifid^<7)3tH , 7-7 
-f 2 0 LT^^SP (c: iir-(±W*l® 1 3 ) (zit -eofft 

20 (oW,^(r>^^ifii3^-v ^ 2 0 J: 0 t |g?^cDP«ggpiaiJ{cMA-r -5 c: 

CCT-. CO^^^^HJ (-rnc;b*.W«8l® 1 3) (i. 151 0 fU Lfci> f- 
25 H, {w^^ft- 'SSI^$;&^'#^(c^£^,^„ L/i^^oT. *7-7-f;l/^2 0 

2 0 
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<09\-^Rm^mL. Gltm (G) fefS^OW^E L^?(7)^7¥:S:l^€• 
/T^L. Rt±# (G) fe^TtcOW^E L^^^CD^|<7tSlf^,Tx-ro m2 0 

10 #fe5l^<^W«E L^^tzibH^Tti. W (B) $Iiig0^1>7t;S:i**<<£< 

t.nT*JO. 95^fe%7fe^^t>'^fe^7tC7)^aE L^^(Ci3V^T^,, 
|5J <f (C -5- £D S i -r -5 &S fllie O ^I^^SM ffll X. t> n T V ^ -5 . 

^/i. lUtc, ^WtSEL|g^{;iiegL/i*v-7-<;l'^ (2 
OR. 20 G. 20B) O^iS^ttS-zT^-r. ^2 1 043. BfiW (B) 
15 fe^TfeOWtSE L^^tziHg^n-S* 7-7 ^u^'ODjgiiif^iSS:^ 
Gitm (G) fe^TfetDWME L^^ (cgSg^n^.* 7-7 ^' 
iiiNFi4$:/Tst. Rli.^ ( R ) E L ^^(3i2a$ n * 7 

-7^;u^®^i§1tf4Sr^>-r, ^2 1 ia{3,T>t- J: 7 {3. #*7-7-f 

20 dCiT-, *^-7-i';u^*<gSg$nTt>/j:v^^4III{c;^-rW*8EL 
M^(D^\-^K^m^R (A) tL. * 7-7 yu^Ojgjlg^S-T (A) 

Rt (A) =T (A) XR (A) XT (A) (16) 
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